and marketing (Morris, 2006) . If only one idea emerges from every 10,000, selection 1 mechanisms need to be present to ultimately know which ideas are feasible (Csikszentmihalyi & 2 Epstein, 1999). Furthermore, the evaluative process itself may be highly creative, in that ideas 3 are reshaped and reformed to ensure their successful introduction into the market place 4 (Franwick, Walker, & Ward, 1994).
5

Development of Creativity Exercises
6
The creativity and creativity training literature suggests that the three skills of opportunity (Table 1) . To help students discover and engage in creative, unconventional ways 15 of thinking, the exercises were adapted from various sources to utilize interactive and 16 experiential learning approaches. Some exercises were individual activities, while the majority 17 included a team-component. The time required to complete the exercises varied from 5 to 20 18 minutes per activity.
19
"Insert Table 1 "
20
According to creativity experts, human creative potential is a virtually limitless resource 21 that defies racial, social, economic, and gender categorization (Florida, 2002; Michalko, 2006) .
22
Because creativity is a natural, human trait, it may be cultivated and developed (Florida 2002; Michalko, 2006) . The goal was to create exercises that (a) were general and not content-specific 1 and therefore could be incorporated in various courses that teach diverse subject areas, (b) were 2 appropriate for students studying at different academic levels (from freshmen to seniors); and (c) 3 could be administered by instructors who did not have any special training in teaching creativity.
4
Examples of two of the exercises are presented below.
5
An opportunity recognition exercise, "bug report" (Table 1 ), could be administered as an 6 outside-class assignment or in-class activity, individual or team-based. The main idea of this 7 exercise was that everyday life problems represent opportunities for creative people, and great 8 ideas often come out of frustration when something does not work as it should, or something
9
does not yet exist. In the "bug report" activity, students were asked to note everything that 10 irritates or "bugs" them when people design, make, sell, select, buy, wear, store, care for, or 11 dispose of garments and accessories. Students then brainstormed, initially alone and then in 12 small groups, possible solutions to the identified bugs. This exercise encouraged students to draw 13 on personal knowledge and experiences to identify problems and then generate and develop 14 ideas to innovatively solve these problems.
15
In one of the idea generation/evaluation exercises, "dynamic framing", situations were 16 de-contextualized, encouraging students to think creatively. Students were instructed to create 17 three columns on a piece of paper. The first column titled "theme," the second column
18
"material," and the third column "audience." Underneath each column students were instructed 19 to list 5 themes or events, (i.e., a formal party), 5 types of diverse materials, (i.e., metal plates) 20 and 5 target markets or audiences, (i.e., senior citizens). After each student created a list, they
21
were instructed to work in groups of two to read across themes, materials, and audiences and 22 draw/sketch/talk about as many different types of ideas that they could create fitting the theme, material, and audience. For instance, in the above example, students would think about garments 1 made of metal plates designed for senior citizens to wear to a formal party. After students 2 discussed their concepts and ideas, they were instructed to take one of their ideas and rate the 3 concept using the following questions as a guide. How was the idea dramatically different from 4 those that already exist? What is the overt benefit of this particular material used for this theme 5 and target audience? Would this idea be practical? Why or why not? What would make the idea 6 more feasible? For example, one of the more practical ideas developed was glow in the dark 7 fabric for use by children while camping, whereas duct tape worn by teenagers to a pool party 8 represented a less feasible product. Regardless of the quality of the idea, the exercise taught 9 students a useful technique for producing new ideas, and walked them through a critical 10 evaluation of their ideas.
11
Assessing Creativity
12
Because creativity is a "multi-faceted and complex entity" it may be demonstrated and 13 measured in an infinite number of ways (Daniels, 1987, p. 163 procedures and so on" (Torrance, 1966, p. 6).
17
Procedure
18
The creativity exercises were introduced in five classes at a large Midwestern university.
19
Because it is not recommended to administer the TTCT in a group of more than 35 students
20
(Torrance, 1990), the size of the class was one of the requirements when selecting classes for the 21 study. Another criterion was to have students of various academic classification (i.e., from 22 freshmen to seniors). And finally, the researchers wanted to include students that were majoring in different subjects. One of the five selected classes was a freshman-level orientation course.
1
Another class was a senior-level veterinary practice entrepreneurship course. Three other classes 2 were apparel design courses: two sections of an introductory patternmaking course (sophomore-3 junior level) and an advanced patternmaking course (junior-senior-level).
4
To investigate the effect of the creativity exercises on student creative thinking we 5 conducted an experimental study employing a repeated measures factorial design. The design 6 consisted of one within-subjects factor (Test when the creative thinking was measured) with two 7 levels (pre-test before administering the exercises and post-test after completing the exercises)
8
and one between subject factor (Class) with five levels (five different courses). The study was 9 approved by the university's Institutional Review Board.
10
All students enrolled in the five classes selected for administering the creativity exercises
11
were invited to participate in the study and complete the TTCT along with a short demographic 12 questionnaire. Instructors administered the twelve creativity exercises in the same order, as listed 13 in Table 1 . Each instructor followed the same procedures for administering the exercises and the was collected at the midpoint of the training and after completion of the study.
13
Scoring and Interpretation of Data
14
Collected booklets with student responses were mailed to the publisher of the assessment, Table 2 .
20
"Insert Table 2 "
21
Hypothesis Testing
The scoring agency calculated the Creativity Index based on the participants' age and 1 grade. In this paper, we present the Creativity Index data based on age for two reasons. First, provide a better discrimination of differences between the various academic classifications (i.e., 7 from freshmen to seniors).
8
To determine the effect of the creativity exercises on student creative thinking, the data 9 were analyzed using a general linear model (GLM) repeated measures, which provided analysis 10 of variance when the same measurement was made twice on each participant. The Creativity between some of the classes, i.e., in this study, student creative thinking differed by Class
(regardless of the creativity training). Overall, students in junior-and senior-level courses had 9 higher scores in creative thinking than students in freshman-and sophomore-level courses, as 10 indicated in Table 3 . Test factor by Class factor interaction was significant, F (4, 109) = 5.12, p =
11
.001, and explained 16% in the Creativity Index variability, η 2 = .16. This result indicated that 12 depending on the Class, there was a difference in the increase of the Creativity Index after (Table 3) . Only in class 2,
17
Patternmaking, section 1, was the increase in the Creativity Index not significant, t (1, 10) = -18 1.13, p = .284.
19
"Insert Table 3 "
20
Anonymous feedback asking students to evaluate the creativity exercises further
21
suggested that the exercises and the TTCT assessment were good learning opportunities.
22
Participants stated that the exercises allowed them to explore their own creative strengths and weaknesses. As the quotes below (collected at the time of post-test) illustrate, overall student 1 feedback on the creativity training and assessment indicated that it was a positive and productive 2 learning experience:
3
The creativity exercises got me to challenge myself. I had to think outside the box,
4
and not just for one idea but to have more than one idea. (Student 6)
5
I realized that being creative has some to do with how you think and wanting to be 
Discussion
10
In this study, we demonstrated that student creative thinking, which was operationalized
11
as the composite Creativity Index measured by the TTCT, was significantly higher for the total 12 group of participants after completion of the creativity exercises than before the training. This 
16
Individual class analyses showed that students in four of the five participating classes (classes 1,
17
3, 4, and 5) had significantly higher creative thinking after completion of the exercises (Table 3) .
18
Only students in class 2, Patternmaking, section 1, did not report a significant 19 improvement in the Creativity Index (Table 3) . A possible explanation for this result could be 20 that this was the only course scheduled at 8 a.m., three times a week, whereas the other four 21 courses met later in the morning or in the afternoon. In addition, a substantial portion of the 22 students in class 2 struggled with the course content. By the time of the second TTCT testing, near the end of the semester, 22% of the students had dropped the course. Moreover, another 1 33% of students after completion of the course had either changed the area of concentration from 2 design to merchandising, or switched to another major. This result indicates that it is important to 3 account for personal and contextual characteristics which may influence the outcomes of 4 creativity training. Because a large portion of the class was not doing well in the course, the 5 students may have experienced a greater deal of stress and lower motivation to explore and 6 demonstrate their creativity. This result warrants further investigation.
7
Our findings indicated that students at different academic levels (from freshmen to 1, the orientation course (Table 2) . Class 3 had a majority of students in their second year (55%).
12
Only seniors were enrolled in a veterinary practice course (class 5), and class 4, advanced with students majoring in diverse subjects to improve creative thinking.
The five courses in which the creativity exercises were introduced were taught by four 1 different instructors (Table 2) . While the exercises administered in these classes were the same, 
Conclusions and Implications
10
To successfully adapt to rapidly changing work environments and effectively compete in Thinking (TTCT) was used to assess student creative thinking before and after completion of the
19
exercises.
20
The findings demonstrated that after the training, the composite assessment of creative 
13
This study has implications for instructors who want to nurture student creativity. By industry and the predictive quality of the TTCT to career advancement.
